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ABSTRACT
One hundred and seventy-five samples of dark gray to blackshale were taken from outcrops in 44 Illinois counties. The highest percent equivalent uranium, determined by radiometric assayT W "^ "" -° 17 - The UraniUm °xide <U3°8> of 15of the shale samples having the higher percent equivalent uraniumranged bet
. 001 and
. 014 percent
_ ^ ^J -mum
002 percent lower than the percent equivalent uranium for these
m, ,T "7 "• Ph°Sphatic nodules «* bands found in relativelys all quantxhes m some black shales gave a higher percent equi-valent uranium than the shales in which they occur, ^e mL'mumuramum oxide content of the phosphatic materials investigated w"
ment'f^T * *' "^^ af>PearS t0 meet th* require-nt for the mxmmum grade of ore on which the Atomic EnergyCommission has published prices.
Numerous requests have been received by the Illinois State GeologicalSurvey for information regarding the significance of Illinois black shales -possible sources of uranium. This report gives the results of iinvestigation to supply such data It Whlf ^ preliminary
and C. W. Spencer aided in the collection of samples.
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Fig. 1. - Locations of shales sampled.
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to grayish Mack. The maximum thickness sampled from an outcrop was 25feet. Twenty-two samples were taken.
The Hannibal and Maple Mill shales of the Kinderhook series (Lower Mis-sissippi crop out in Jersey, Pike, and Calhoun counties in western HHnotFxve samples were taken in Jersey County, two in Calhoun, and two xn P keThe shales are gray to dark gray. -
Mississippian-Devonian black shale crops out in Hardin County, where it
xs known as the New Albany shale, and in Union County, where xt is known a*the Mountain Glen shale. It has a maximum thickness^ 50 feet in Urnonbounty
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Y
5
a
f
S
7f "," /"' **"^^^ H°—- in Hardin CouTy'ly a ut 25 eet of relatively unweathered shale suitable for sampling wasfound. Nineteen samples of southern Illinois shale were obtained
Another shale of Mississippian-Devonian age, the Grassy Creek shale oc-curs xn Pike County It is about 50 feet thick and dark gray to black. Two fxve-foot samples were taken.
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shale is °^inarily gray. Three samples werec in this study because the formation is comparatively thick and is com-monly exposed xn parts of Calhoun County and in northwestern Illinois.
Phosphatic Materials
So™ of the Pennsylvanxan black shales contain small pebble-like nodules
and lenticular bands or irregular masses of brownish-gray phosphatic mate-
r al, whxch
. w
,
gene rally more radioactive than the shale in which they occur.Samples D6c, D9a, D9b, D77a, and D103 contain phosphatic materials.
The basal few feet of the Maquoketa shale in Jo Daviess County also in-
cludes scattered phosphatic nodules. Sample M9 contains such nodules.
Character of Black Shales
The dark gray to black color of Illinois shales is caused primarily by car-
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a crushed sample
follows.
Mesh size Percent
+8 I- 6
-8+16 31.6
.16+35 27 -2
.35+65 u -7
.65+100 13 -3
.100+150 2 -5
-150 12 - X
»A* with a laboratory model Geiger
counter,
Radiometric assays were made *££ * Atomic Energy Com-
which was -«^^^^^S^ of radioactive materials
mission. The assays indicate*°^£ radioactive substances as well as ura-
content. - d content were made according
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Conclusions
Ml the shale samples tested gave uranium °^°~^J^
values below .02 percent (2/100 of
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^"^^^^contLns .1 percent
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has quoted
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^^ appears
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Chemical determinations of the Percentag uranium oxide content
15 representative shale samples
showed a—— ^ percent
.014 percent. The percent e^nt ura-m was lughe ^ ^^^
uranium oxide in nine samples. It was
lower y
for five samples and equal for one
sample.
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The ranges in percent equivalent uranium for shales „(ti ,ages represented were: Pennsylvanian, 000 to 017 Mi,^ g60l°giC
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Table 1.- Sequence of Shale
Beds and Geologic Units Sampled
Beds sampled
Geologic unit
Pennsylvania!! (Coal Measures)*
McLeansboro group
Shales above Upper McLeansboro
coals
Shale above Shumway coal
Shale above Trowbridge coal
Shale about 10 ft. below Trow-
bridge coal
Shale about 25 ft. above Omega
lime stone
Shale above Upper Bogota coal
Shale above Cohn coal
Shale above coal that crops out
near town of Divide
Shale below limestone
Shale about 50 ft. above Shoal
Creek limestone
Shale about 30 ft. below Livingston
limestone
Shale below Shoal Creek limestone
Shale above Macoupin coal
Shale above Brouillett coal
Shale above Exline limestone
Shale below Lonsdale limestone
Shale above lower Scottville coal
Shale above Cutler Rider II coal
Shale above No. 7 coal
Shale above Jamestown limestone
Shale above Herrin limestone
Shale above No. 6 coal
Position uncertain
Shumway
Shelby
Shelby
Unnamed
Bogota
Cohn
Unnamed
Sample numbers
D15, D16, D20
D14, D96
D13
D12
D97
D47, D49U, D49L,
D50
D9, D9a, D9b
D17, D18, D19, D90
D94, D95
LaSalle and Livingston D57, D86
Unnamed
Unnamed
Shoal Creek
Macoupin
Brouillett
Gimlet
Gimlet
Gimlet
Unnamed
Sparland
Carbondale group
Jamestown
Brereton
Brereton
D78
D2, D87, D93
D10, Dll, D21, D70,
D72, D92, D99
D44, D71, D73, D77,
D77a, D88, D89, D9L
D98
D85
D63
D10Z
D74
D30
D5, D5a, D5b, D59,
D60, D65, D69, D100
D81
D80U, D80L
D4, D6a, D6b, D6c,
D31, D46, D51, D79,
D82
*Most of the units in the Pennsylvanian system
are called cyclothems.
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Table 1. (continued)
SHALES
Beds sampled
Shale above No. 5 coal
Shale above No. 4 coal
Shale above No. 2 coal
Shale above Dekoven coal
Shale above Davis coal
Shale above Campbell Hill coal
Shale below Seahorne limestone
Shale above Stonefort limestone
Shale below Stonefort limestone
Shale above limestone (D6la and
D62a at base of exposures)
Shale below limestone
Shale above Murphysboro coal
"Ava" shale
Shale above Willis coal
Shale at position of Reynolds
-
burg coal
Shale at position of Battery Rock
coal
Shale below Battery Rock coal
Shale
Shale
Shale about 25 ft. above base of
formation
Shale at base of formation
Shale 25 ft. below top of formation
Shale 27 1/2 ft. below top of
formation
Shale from top of formation
Shale from base of formation
Shale at contact of formations
Geologic unit
St. David
Summum
Liverpool
Tradewater group
Dekoven
Davis
Unnamed
Seahorne
Stonefort
Stonefort
Seville
Seville and Curlew
Unnamed
"Ava"
Grind staff
Caseyville group
Pounds
Battery Rock
Battery Rock
Mississippian
Chester series
Sample numbers
Dl, D37U, D37L, D53
:
D54, D55, D64, D66,
D67, D103
D3, D3a, D3b, D33,
D38, D52, D76
D22U, D22L, D42,
D56, D58, D68, D75,
D101
D26, D34
D24, D25, D32
D83
D43
D23, D27, D35
D28
D6la-f, D62a-d
D29, D45, D48
D7, D39U, D39L
D8
D84
D36
D40
D41
Clore formation A21-A24, A27, A32
Clore formation A5
Clore formation A6
Clore formation A7
Clore formation A8
Clore formation A25
Clore formation A26
Clore and Palestine
formations A30
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Table 1. (continued)
Beds sampled
Shale below A30
Shale
Shale below A28
Shale at contact of formations
Shale; samples in ascending order
A2, A3, and A4
Shale
Shale near top of formation
Shale at base of outcrop
Shale, 0-3 and 5-7 ft. above A42
Shale at top of formation
Shale
Shale, above A3
7
Shale from base of formation; in
ascending order A39, A40, A41
Shale, A45 above A44
Shale, 35 ft. above creek
Shale, at base of formation
Shale 10 to 30 ft. above base of
formation; samples in ascending
order
Upper 25 ft. of formation; samples
in descending order
Shale, position in formation not
known; samples in descending
order
Shale, position in formation not
known; M6 above M7
Shale, position in formation not
known
Shale below 6 in. red zone in basal
part of formation
Geologic unit
Palestine formation
Menard formation
Menard formation
Menard - Walter sburg
formations
Sample numbers
A31
A28
A29
Al
Waltersburg formation A2-A4
Tar Springs A33
Kinderhook series
Hannibal formation A34
Hannibal formation A42
Hannibal formation A43
Hannibal formation A46
Maple Mill member
(black-shale facies) A37
Maple Mill member
(black-shale facies) A38
Maple Mill member
(black-shale facies) A39-A41
l-Mississippian
Grassy Creek forma-
tion! A44, A45
Mountain Glen forma-
tion! A9
Mountain Glen forma-
tion! A10
Mountain Glen forma-
tion! All-•A14
Mountain Glen forma-
tion! A15-A19
New Albany formation! M1-M5
New Albany formation! M6, M7
New Albany formation! M8
Ordovician
Maquoketa formation A35
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Table 1. (continued)
Bads sampied Geologic^ Sampie^^
Shale above 6 in. red zone in basal
Shaw '
f0r
^
ati°n Maquoketa formation A36hale from "Depauperate zone" near
base of formation **-* i , *Maquoketa formation M9
tThese formations are roughly the same geologic age.
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Table 2. - Location and Percent
Equivalent Uranium of Shale Samples
Sam-
ple
Location Thickness
Sample source!
County 1/4 1/4 1/4 sec.
T. R. inches % eU* !
Bond
Bureau
D78
D46
SW NE
SW NE
SE
NE
19
29
6N 4W
16N 6E
10 .000
.006
Stream cut
Strip -mine
dump
ii
Calhoun
D57
A34
NE SW
NW
NW
NE
33
35
16N HE
9S 3W
7
60
.000
.007
Stream cut
Weathered
bluff**
1
1
A3 6
A3 5
SE NE
SE NE
SW
SW
17
17
IIS 2W
IIS 2W
60
60
.001
.002
Valley wall**
Valley wall**
it A46 C SW NE 23 12S 2W 72 .005
Quarry**
Cass
Clark
D101
D90
D91
D92
D93
SW SW
SE SW
SE NE
SE NW
SW NW
NE
NW
SE
SE
SE
11
4
3
3
3
18N HW
9N 12W
9N 12W
9N 12W
9N 12W
26
22
31
10
32
.001
.004
.004
.004
.001
Bluff
Stream cut
Stream cut
Stream cut
Stream cut**
D89 NE NW NW 20 UN iow 33 .009 Road
cut
ii D94 SE NE SE 30 12N 12W 12 .004
Road cut
Clay
ii
D50
D97
SW SE
SW SW
SW
SW
32
10
3N 8E
4N 5E 72
.004
.006
Stream cut
Valley wall
Clinton D99
D98
SW SE
NE SW
SE
NE
22
13
2N 5W
3N 1W
26
12
.012
.000
Stream cut
Stream cut
Coles
Crawford
Edgar
ii
D95
D47
D88
D87
SW SW
SE SW
SW NE
C
SE
NW
SW
SW
3
14
29
2
12N 10E
5N HW
14N 10W
14N HW
10
32
16
15
.002
.002
.009
.000
Stream cut
Stream cut
Stream cut
Stream cut**
ii D86 SE SE SE 10 14N HW 24 .006 Stream cut
it D85 NW SE NW 32 15N 10W 14 .002 Road cut
Effingham
it
D96
D14
SE NE
SE SE
NW
SW
28
26
6N 6E
9N 5E
31
34
.003
.001
Stream cut
Stream cut
Fulton
n
D67
D42
N
NE NW
NE
NW
3
17
3N 2E
5N 4E
15
24
.007
.006
Strip mine
Stream cut
,, D66 NW SW SW 28 6N 3E 20 .002 Strip
mine
ii D43 SW SE NW 14 7N IE 15 .002 Stream cut
Gallatin D44 SE NE NW 16 9S 10E 30 .017 Stream
cut
Dl C NW 16 10S 8E 36 .004 Strip mine
Greene D76 NW SE NW 21 12N HW 30 .003 Strip mine**
D75 SW SW SW 24 12N 11W 30 .009 Strip
mine
Grundy
ti
D54 NW SE NE 1 32N 7E 18 .002 Stream cut
D53 SE NW NW 20 33N 7E 22 .004 Stream cut
*eU = equivalent uranium.
**Gray, dark gray, or grayish black.
|A11 samples are black except those double -starred.
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Table 2. (continued)
C ounty
Hardin
Sam - Location
pie 1/4 1/4 1/4 sec.
Henry
it
Jackson
Jefferson
Jersey
Jo Daviess
Johns on
Knox
LaSalle
Logan
Ml
M2
M3
M4
M5
M8
M6
M7
D48
D45
D7
D83
D8
D38
D39U
D39L
D84
D40
D41
D15
D16
D17
D18
D19
D20
A38
A3 7
A41
A40
A3 9
M9
D36
A28
A29
D64
D51
D56
D52
D58
D55
D102
SW NW
SW NW
SW NW
SW NW
SW NW
SW SE
SE NE
SE NE
SE NW
NE NE
NW NE
NW SE
SE SE
SE NW
NE SW
SE
SE
SE
SE
SE
SE
NE
NE
SE
NE
SW
NE
NE
25
25
25
25
25
30
31
31
11
33
22
4
35
NW 35
NE 36
NE SW
SW SE
SW NW
SW NW
SE SW
NW SW
NW SW
SE SE
SE SE
NE NE
NE
NE
SW SE
SW SE
SW SE
NE SE
SE NE
NE SW
SE SE
SE SE
SE
SW
NE NE
SW SE
SW NE
NE
NE
NW
NW
SE
SW
SW
SE
SE
SE
SE
SE
NW
SW
SE
NE
NW
S
SE
SW
SE
NE
NE
NE
36
19
33
33
7
22
7
13
13
35
4
4
34
NW 34
NW 34
26
33
36
1
8
9
8
32
3
21
7
US
US
us
US
US
US
us
us
14N
14N
7S
7S
7S
8S
9S
9S
9S
10S
10S
IS
IS
IS
3S
3S
4S
6N
6N
8N
8N
8N
29N
US
12S
13S
9N
3 IN
32N
32N
33N
33N
19N
7E
7E
7E
7E
7E
8E
8E
8E
IE
IE
3W
4W
4W
1W
1W
1W
2W
1W
1W
3E
3E
4E
3E
3E
4E
12W
12W
13W
13W
13W
2E
4E
4E
4E
4E
3E
2E
3E
IE
5E
3W
Thicknes:
inches
36
60
60
60
60
48
60
60
30
30
48
36
30
60
24
22
18
18
15
15
38
12
40
60
60
60
60
60
12
27
72
48
22
24
22
29
14
14
% eU* Sample source
f
.003
.003
.003
.014
.009
.003
.001
.006
.006
.004
.000
.003
.003
.008
.001
.003
.003
.000
.001
.005
.011
.003
.003
.000
.001
.007
.008
.000
.004
.004
.002
.012
.003
.001
.008
.000
.008
.007
.002
.004
.000
Stream cut**
Stream cut
Stream cut
Stream cut
Stream cut
Road cut
Road cut
Road cut
Mine dump
Mine dump
Strip mine
Stream cut
Stream cut**
Mine entry
Strip mine
Strip mine**
Stream cut**
Stream cut
Stream cut**
Stream cut
Road cut
Road cut
Stream cut**
Stream cut
Stream cut
Stream cut**
Stream cut**
Valley wall**
Valley wall**
Valley wall**
Railroad cut**
Stream cut
Railroad cut**
Railroad cut**
Strip mine
Road cut
Stream cut
Stream cut
Stream cut
Stream cut
Blocks from
quarry floor**
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Table 2. (continued)
Sam- Location Thickness
County ple 1/4 1/4 1/4 sec. T. R.
inches % eU* Sample source!
Macoupin
ii
D77
D73
SW
SE
NE NE
SE SW
12
35
7N
ION
7W
7W
24
24
.003
.006
Stream cut
Stream cut
ii D72 SW SW SE 35 ION 7W 36 .004 Stream cut
ii D74 NW SW NW 16 12N 9W 18 .006 Stream cut
Menard
Montgomery
D100 C NW NW 36 18N 7W 12 .005 Stream cut
Dll
D71
SW
NE
SW SE
SE NW
21
28
7N
ION
4W
3W
18
26
.009
.004
Stream cut
Stream cut
Peoria
ii
D59
D63
C SE
C NE
23
3
7N
8N
7E
5E
7
4
.002
.003
Road cut
Stream cut
n D69 NE NE SW 11 8N 7E 14 .006 Road cut
D65 NE SW 28 9N 6E 10 .002 Road cut
Pike
n
A45 NE SW 17 6S 5W 60 .008 Stream cut**
A44 NE SW 17 6S 5W 60 .003 Stream cut**
it A43 C NW NE 24 7S 4W 60 .003 Road cut**
ti A42 C NW NE 24 7S 4W 60 .003 Road cut**
Pope
n
A25 SW NW SE 19 12S 5E 48 .002 Railroad cut
A21 SE SE SW 19 12S 5E 36 .006 Railroad cut
it A22 SE SE SW 19 12S 5E 48 .000 Railroad cut*"
ii A23 SE SE SW 19 12S 5E 24 .000 Railroad cut
ii A24 NW SW SE 19 12S 5E 42 .000 Railroad cut
ii A27 SW NW SE 19 12S 5E 72 .002 Railroad cut
ti A26 SW NW SE 19 12S 5E 48 .003 Railroad cut
n A30 NW SW SW 30 12S 5E 60 .008 Railroad cut
it A31 NW SW SW 30 12S 5E 60 .006 Railroad cut
n A33 SE SE SE 11 13S 6E 90 .001 Road cut
Randolph D81 NE SW NE 36 5S 5W 33 .001 Strip mine
D80U NE SW NE 36 5S 5W 60 .000 Strip mine
ii D80L NE SW NE 36 5S 5W 60 .000 Strip mine
it D82 NW SW NE 36 5S 5W 34 .002 Strip mine
it Al NW NW NE 32 7S 6W 60 .006 Stream cut
it A2 NW NW NE 32 7S 6W 60 .007 Stream cut
it A3 NW NW NE 32 7S 6W 60 .005 Stream cut
ii A4 NW NW NE 32 7S 6W 36 .001 Stream cut
it A5 SW NE SE 33 7S 6W 30 .004 Stream cut
ti A6 SW NE SE 33 7S 6W 48 .003 Stream cut
it A7 SW SE SE 2 8S 6W 24 .002 Quarry
ii A8 SW SE SE 2 8S 6W 30 .009 Quarry
Richland D49U SW SW SE 15 3N 10E 36 .006 Stream cut
ii D49L SW SW SE 15 3N 10E 36 .000 Stream cut
Rock Island D61a NE NE SW 1 16N 5W 60 .007 Stream cut
it D61b NE NE SW 1 16N 5W 60 .004 Stream cut
it D61c NE NE SW 1 16N 5W 60 .002 Stream cut
URANIUM IN ILLINOIS BLACK SHALES
Table 2. (continued)
Sam- Location Thickness
County pie 1/4 1/4 1/4 sec. T. R. inches % eU* Sample sourcet
Rock Island D61d NE NE SW 1 16N 5W 60 .004 Stream cut
» D61e NE NE SW 1 16N 5W 60 .006 Stream cut
D6lf NE NE SW 1 16N 5W 60 .001 Stream cut
D62a SE SE SW 6 16N 5W 60 .000 Road cut
" D62b SE SE SW 6 16N 5W 60 .004 Road cut
D62c SE SE SW 6 16N 5W 60 .000 Road cut
" D62d SE SE SW 6 16N 5W 60 .002 Road cut
St. Clair D79 SE SE NW 31 IN 8W 31 .003 Strip mine
Saline D21 NE NE SW 33 7S 6E 10 .007 Stream cut
D31 SW NE SW 29 9S 5E 23 .008 Strip mine
D26 NE NW 21 10S 5E 30 .002 Strip mine
D25 NE NW 21 10S 5E 22 .007 Strip mine
D27 NW NE NE 30 10S 5E 35 .013 Railroad cut
D28 NW NE NE 30 10S 5E 20 .001 Railroad cut
D24 NE SE NE 30 10S 6E 10 .016 Stream cut
" D23 NE SE NE 30 10S 6E 17 .004 Stream cut
D22U C SW NW 5 10S 7E 15 .007 Stream cut
D22L C SW NW 5 10S 7E 18 .008 Stream cut
Sangamon D70 NW NE SW 3 13N 5W 17 .014 Stream cut
Schuyler D68 cen. sec. 36 2N 1W 38 .011 Stream cut
Shelby D13 NW NW NE 14 ION 6E .002 Mine dump
D12 NW NE SW 22 ION 6E 30 .003 Road ditch
Tazewell D60 NE NE NW 18 25N 4W 5 .004 Stream cut
Union A3 2 SE SW SE 33 IIS IE 72 .000 Stream cut**
A20 NW SE SW 26 US 1W 36 .006 Road cut
A14 C NE 34 US 2W 60 .008 Stream cut**
A13 C NE 34 US 2W 60 .007 Stream cut**
A12 C NE 34 US 2W 60 .011 Stream cut**
All C NE 34 US 2W 60 .013 Stream cut**
A9 SE NE NE 34 US 2W 60 .007 Stream cut**
" A10 SE NE NE 34 us 2W 24 .008 Cut bank**
A15 SW NW SE 14 12S 2W 60 .005 Valiey wall**
A16 SW NW SE 14 12S 2W 60 .008 Valley wall**
" A17 SW NW SE 14 12S 2W 60 .008 Valley wall**
A18 SW NW SE 14 12S 2W 60 .008 Valley wall**
A19 SW NW SE 14 12S 2W 60 .004 Valley wall**
Vermilion D3 SW NW NW 13 18N 11W 14 .011 Stream cut
D3a SW NW NW 13 18N 11W 5 .002 Stream cut**
D3b SW NW NW 13 18N 11W 4 .003 Stream cut**
D4 SE SE SE 6 19N 11W 23 .007 Stream cut
D5 SE 4 19N 12W 17 .002 Strip mine**
D5a SE 4 19N 12W 3 .004 Strip mine, top
3 in. of A5**
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Table 2. (continued)
County
Sam-
ple 1/4 1/4
Location
1/4 sec. T. R.
Thickness
inche s %eU* Sample sourcet
D5b SE 4 19N 12W
1 .002 Strip mine, bot-
Vermilion tom 1 in. of A5=*
ii
White
ti
Williamson
ii
ii
ii
D2
D9
DIO
D37U
D37L
D30
D6a
NW
SE
SE
NW
SW
SW
NE
NE
SW
NE
SW
SW
SE
SW
SW
NW
NE
31
21
17
4
4
10
28
19N
3S
7S
9S
9S
9S
9S
13W
14W
10E
2E
2E
4E
4E
12
12
36
36
41
9
.004
.007
.005
.001
.006
.001
.011
Stream cut
Stream cut
Stream cut
Strip mine
Strip mine
Stream cut
Strip mine, bot-
tom 9 in.
M D6b NE NE 28 9S 4E 21
.006 Strip mine,
upper 2 1 in.
11
II
II
II
II
D33
D34
D32
D35
D29
NW
NW
NE
SW
NW
SE
SW
SE
SW
NE
NW
NW
NE
NW
SW
4
16
16
22
30
10S
10S
10S
10S
10S
4E
4E
4E
4E
4E
36
24
33
18
.001
.006
.001
.012
.002
Stream cut
Valley wall
Stream cut
Road cut
Road cut
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